Introduction
Climate change is one of the most prominent topics of public policy discussion today. National and regional policy responses are being developed to restrict the ability of companies to emit greenhouse gases such as carbon dioxide (CO 2 ) and methane (CH 4 ) through carbon taxation and greenhouse gas emissions trading schemes. The long-term financial impacts of such policies are likely to be profound with all businesses potentially affected. Direct emissions in most economies are largely the product of energy production and consumption but all businesses use energy in one form or another. As such, changes to the relative economics of various forms of energy will result in both winners and losers.
In Australia, the NSW Greenhouse Gas Abatement Scheme has been operating since 2003. While a national trading scheme is yet to be implemented, the Rudd Commonwealth Government had developed a detailed emissions trading scheme known as the Carbon Pollution Reduction Scheme (CPRS). This scheme was not implemented as bipartisan political support evaporated in 2008. Surprisingly, options for other carbon pricing measures (i.e. a carbon tax or fixed price emissions trading scheme) are now being actively discussed by politicians and policy-makers. In this context, while a number of studies completed by governments evaluate the impacts of emissions trading policies and the need to compensate industries for reductions in profitability, there has been little focus on developing a standard approach to analysing the impacts of emissions trading on individual companies.
As a result of increased focus on reducing greenhouse gas emissions, investors are starting to become more active in the management of climate risk in the companies that they invest in. As at November 2010, approximately 50% of all funds under the management of Australian asset managers now fall under a United Nations Principles of Responsible Investment (UN PRI) commitment to integrate environmental, social and governance considerations into their analyses.
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As more investors become signatures to the UN PRI and new emissions trading schemes and climate change policies are introduced, it is likely that companies will receive greater requests for disclosure of climate change risk and emissions data. What is not clear is whether or not the information that is disclosed by organisations or being requested by investors is "fit for purpose". Research conducted on the sustainability reporting practices of ASX 200 companies has shown that over half do not report sustainability risks or report sustainability risks at a basic level (ACSI, 2010) . When reporting specifically related to the carbon risks and opportunities faced by Australian companies is considered, a similar trend is revealed. Of ASX 200 companies, 52% either declined to participate in the voluntary Carbon Disclosure Project or failed to respond to the survey (PWC, 2010) . While reports on the impact of a carbon constraint on businesses are being commissioned and released, there has been little scrutiny of whether the information being presented is meaningful and accurate.
The purpose of this paper is to improve the financial analysis of business carbon risk, by providing a "checklist" of key considerations. This paper is structured as follows: Section 2 outlines how emissions trading should be considered from a theoretical perspective utilising microeconomic techniques. Section 3 presents the requirements for public disclosure of emissions in Australia and contrasts this with information which may be more useful for investors. Section 4 provides an overview of the some of the existing techniques used by analysts of individual companies to determine the impacts associated with the introduction of an emissions trading scheme. A review of literature released internationally and within Australia by analysts in financial and equity markets is presented. In Section 5, we provide a summary of the most important factors which need to be considered in any analysis of the impact of carbon taxation or emissions trading on an individual company. Policy recommendations and concluding remarks are found in Section 6.
The Impact of Emissions Trading: Microeconomic Theory
An emissions trading scheme or carbon tax can be analysed using standard partial equilibrium analysis. The most critical question requiring assessment is who bears the incidence of the tax or tax equivalent (i.e. the cost of buying permits in a trading scheme). If the incidence lies with producers, rather than consumers, there will be a greater impact on profitability within the industry. If the incidence lies with consumers, prices will increase and ceteris paribus, there will be a greater impact on consumer standard of living. While the revenue can be collected at various points in the supply chain, the actual burden of taxation is more dependent upon:
The price elasticity of demand. The price elasticity of demand is largely a function of whether there are substitutes for the product being analysed. Inelastic demand ceteris paribus is likely to see a higher proportion of the incidence of the tax or tax equivalent being borne by consumers as producers raise prices in line with total production costs.
Economics of substitutable technologies. As new technologies enter the market with lower emissions intensities, the "pass through" of the carbon price will be lower. Taking electricity as an example, if "pass through" of the carbon price is based upon a gas-fired electricity generator (0.4 tonnes per MWh 1 ), the tax paid by consumers will be significantly less than "pass through" based upon a black coal plant (0.8 tonnes per MWh). This has 1 Combined cycle gas turbine important implications for the impacts of a tax or tax equivalent on existing investments.
Temporal aspects of supply and demand. Importantly, the incidence of taxation could vary over time as supply and demand elasticities change. For example, if energy efficiency measures are introduced to overcome institutional barriers to adoption, demand for electricity may become more elastic and ceteris paribus shift a greater proportion of the tax incidence back onto producers. Nelson et al. (2010b) demonstrates that in the electricity sector that there are likely to be significant temporal aspects in relation to the impact of carbon taxation on electricity generators.
Market structure. The structure of a market is also an important consideration in determining the impact of a carbon tax or a equivalent. Markets characterised by natural monopolies or oligopolies are likely to see greater incidence of taxation being borne by consumers rather than producers. Conversely, highly competitive markets are likely to see a greater incidence of the cost being borne by producers, and in particular, relatively energy inefficient producers.
Let us consider a hypothetical example for two products named A and B to demonstrate these concepts. The market for product A is characterised by highly elastic demand and inelastic supply. The market for product B is characterised by highly inelastic demand and elastic supply. Figure 1 and Figure 2 outline graphically how a carbon tax might affect industries producing these products using partial equilibrium analysis. As outlined in Figure 1 , the introduction of a tax increases the price for product A only marginally from P1 to P T 1. This is because demand is highly elastic and supply is inelastic. The shaded area represents the incidence borne by producers in such a market. An example of this type of market might be a product that is export competing and capital intensive. Overseas buyers will reduce their demand significantly if they can source alternative goods from another country. This can be contrasted with the example provided for product B in Figure 2 . The introduction of the carbon tax (or equivalent) increases the price substantially from P2 to P T 2. This is because demand is highly inelastic. The shaded area represents the incidence borne by consumers (as opposed to producers in such a market. An example of this type of market might be a product like electricity (in the short-term before new lower emitting technologies can be built and operating). The demand for electricity is likely to be highly inelastic in the short-term. It is clear from this example that significant analysis would need to go into any conclusion about the impacts of an emissions trading scheme or carbon tax on any particular industry or company.
An added complication to this analysis is that carbon taxes and emissions trading schemes impact on prices of fundamental inputs into most production processes (e.g. electricity, gas, petrol). Accordingly, any analysis on a company must account for changes to pricing in upstream markets relevant to the industry in question. For example, a large retailing entity (such as a supermarket chain) will be impacted through higher fuel, electricity and gas prices. An analysis of the impacts of a carbon tax would therefore need to include an understanding of: the company"s direct liability (emissions produced by the company); the company"s indirect liability (higher input costs passed on from upstream suppliers); and the ability of the company to pass these accumulated costs through to their customers.
In this context, it is worth examining an economy"s greenhouse gas inventory to get a guide on where direct liabilities are likely to occur. In Australia, the National Greenhouse Gas Inventory is produced by the Commonwealth Government and provides an overview of greenhouse gases produced by sector. (2010) In the Australian context, it is clear that energy production and consumption is the primary way in which greenhouse gases are produced with electricity generation and stationary energy accounting for approximately 55% of emissions. This has significant implications for any analysis of industries and individual companies. With around 77% of all emissions produced by the capital intensive energy sector, most companies impacted by a carbon tax or emissions trading scheme will not actually be "significant emitters". In fact, only 19 Australian companies that reported on emissions in FY09 had emissions greater than 5 million tonnes (GEDO, 2010) .
A final important consideration in any theoretical discussion about the incidence of carbon taxation is the treatment of equity and other non-operationally controlled assets. An overarching corporate structure may have very little in the way of a direct or indirect liability as its contributing subsidiaries are the "responsible" entities for these emissions. Accordingly, any comparable analysis of companies needs to consider all emissions from subsidiaries and other corporate structures which may have an impact on the company"s overall profitability.
Public Disclosure of Energy and Emissions Data
Accurate and comparable emissions data is critical in assessing the financial impacts on industries and companies due to the introduction of an emissions trading scheme or carbon tax. Currently, most publically reported greenhouse gas emissions data utilises the Scope 1 and Scope 2 emissions methodology developed under the Greenhouse Gas Protocol (2004). Scope 1 emissions are emissions produced directly by the company in producing its good or services. For example, a power generator produces Scope 1 emissions when it burns coal to create electricity. Scope 1 emissions are also often referred to as "direct liability" emissions. Scope 2 emissions are those emissions associated with consuming energy that has "embedded emissions" (including electricity, steam, heating or cooling). For example, Scope 2 emissions for a supermarket include the emissions associated with electricity used for lighting, heating and cooling. These emissions are classed as "indirect liability" emissions. Together, Scope 1 and Scope 2 represent a gross estimate of the direct and readily identifiable indirect emissions, which would incur a cost in an emissions trading environment. Importantly, this does not take into account the other costs that an entity may face through increases in input costs associated with commodities that are energy intensive. For example, a company that uses significant amounts of cement (an emissions intensive product) is likely to see significant increases in costs but may not have significant Scope 1 or Scope 2 emissions.
In Australia, the National Greenhouse and Energy Reporting (NGER) Act 2007 (the Act) mandates companies to undertake an assessment and report their energy production and consumption and associated emissions where thresholds are reached. Under the Act, corporations must assess the energy and emissions of facilities which fall within their corporate group and for which they have operational control. Facilities are defined under the Act as sites for which: activities must produce greenhouse gas emissions or produce or consume energy; activities are part of a production process; activities occur at a "single site"; and activities are attributable to a single industry sector. Energy and emissions are required to be reported for Scope 1 and Scope 2 sources.
Reporting thresholds exist for two levels -facility and corporate levels. Facility level thresholds are 100 TJ of energy either consumed or produced or emissions of 25 ktCO 2 -e of greenhouse gases. This remains unchanged through time. Furthermore, corporations that either consumed or produced 200 TJ of energy or emitted 50 ktCO 2 -e of greenhouse gas emissions are required to register and report. Under section 24 of the Act, the Greenhouse and Energy Data Officer (GEDO) must publicly report the corporate groups whose Scope 1 and 2 greenhouse gas emissions exceed the threshold of 125 ktCO 2 -e. For those corporations, the Scope 1 and 2 greenhouse gas emissions and the total energy consumed are reported. Based upon information published by the GEDO (2010), in the first reporting year (2008/09) a total of 725 corporations registered (with 4 registering reporting transfer certificates). A total of 233 corporations reached the threshold for public reporting of NGER data in 2008/09. Presumably, there were 492 corporations that either operated a facility but did not trigger the corporate threshold or were not required to report for a variety of reasons. Under section 25 of the Act, corporations can apply to have data withheld where public reporting may disclose trade secrets or commercially sensitive information. This information must be published by the GEDO before 28 February in the year following the submission of NGER reports.
It is clear that there is a limitation on using Scope 1 and Scope 2 data to assess a company"s financial performance once an emissions trading scheme or carbon tax is introduced. As the definition used to define a company"s boundaries is often "operational control" 2 , focus on Scope 1
and Scope 2 alone ignores emissions produced by equity investments where the parent entity does not have operational control. Furthermore, this information does not provide useful data on emissions associated with emissions-intensive input commodities (e.g. cement). Clearly, this represents a deficiency in reporting which could be overcome with amendments to the National Greenhouse and Energy Reporting Act (2007) .
A complementary approach is the "footprint" approach used by leading companies and often reported in annual sustainability reporting documentation. The approach used in AGL Energy Limited (2010) provides a useful starting point. Three footprints are defined to provide shareholders and equity analysts with information about the different components of AGL"s emissions inventory:
Operational: The Operational Footprint covers the emissions from activities and assets that a business operates.
Equity: The Equity Footprint sets out a company"s share (by percentage investment level) of the emissions from fully or partially owned entities. The Equity Footprint indicates to shareholders and other investors the greenhouse gas emissions associated with their investment.
Supply: The Supply Footprint estimates the greenhouse gas emissions associated with the consumption of the product by the company"s customers. The Supply Footprint covers greenhouse gas emissions resulting from the production, transportation, distribution and consumption of the product through the supply chain.
By disclosing these emissions, interested parties are better placed to analyse the financial impacts associated with the introduction of an emissions trading scheme or carbon tax. This disclosure overcomes the short-comings identified with the mandatory Scope 1 and Scope 2 approach by providing additional voluntary information in relation to all supply chain emissions (where estimates are possible) and equity investment emissions.
Existing Methodologies used by Analysts
To date, equity analysts have used differing analytical techniques to analyse the exposure of very large energy users. For large energy users and energy producers that disclose Scope 1 and Scope 2 emissions, it is relatively easy to determine the major costs likely to be experienced by a company based upon an assumed carbon price. For example, if we assume that a coal-fired generator produces 20 million tonnes of Scope 1 emissions, a carbon price of $10 will result in increased costs of $200 million. Similarly, in the case of a large energy user with 20 million tonnes of Scope 2 emissions, a carbon price of $10 will result in increased energy costs of $200 million.
However, much greater granularity is required in any analysis for companies more broadly. Table  2 presents the results of a literature review completed on briefing notes released by equity and commodity analysts for major financial institutions. We have analysed: the methodology employed; whether compensation (free permits or cash) has been considered; and the extent to which carbon pass-through measures (i.e. the incidence of taxation) have been considered.
Nelson, Orton and Kelley (2010b) provided a literature review of Australian economic modelling studies on the impacts of carbon pricing on electricity markets which we do not intend to reproduce here. The literature review in Nelson et al (2010b) reveals that significant and unexplained variations in the results of studies exist. There is an important distinction between the reports summarised in Table 2 and the literature review conducted by Nelson et al. (2010b) .
Equity market investors may take more guidance from information released by equity analysts than economic modelling studies as the information in such studies is often not specific to listed companies. Therefore, the current study has not considered reports completed by economic modelling companies on the impacts.
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Other -ASX 100 Some limitations were identified from a number of the analyses compiled by equity and commodity analysts (Table 2 ). Most notably:
Some of the analyses present simplistic measures that are at best not useful and at worst potentially misleading. We define "simplistic measures" as those that do not meaningfully consider the business impact from the introduction of an emissions trading scheme or carbon tax. An example of such a measure would be emissions per million dollars of turnover or emissions per EBITDA (VicSuper Carbon Count (2009)). These types of arbitrary measures do not provide investors with information about the actual change in a company"s expected profitability as a result of the introduction of a carbon price. They ignore the fundamental concepts presented in Section 2 in relation to analysing the impacts and the incidence of taxation on a business.
Emissions data is often not consistently presented. As the National Greenhouse and Energy Reporting Act (2007) only requires Scope 1 and Scope 2 emissions, entities that provide additional information (such as equity emissions) are sometimes reported negatively when compared with entities that do not provide this information voluntarily. Additionally, no information is provided on exposure to supply chain carbon costs.
The concept of carbon pass through (reflecting the incidence of taxation) is often discussed but not included in the actual financial analysis. This is probably the most important aspect in assessing the impacts of emissions trading or a carbon tax on an individual business as outlined in Section 2.
Statutory compensation is often ignored in the analysis.
Importantly, a number of the research notes surveyed did not provide an actual forecast of the impacts on profitability (reflected in a valuation of the equity price). Maher (2009) on the other hand is a good example of a research note that is focused on the forecast impacts on profitability associated with the introduction of emissions trading. Generally, the distinction between the research notes that provide a useful profitability forecast and the notes that use more simplistic measures is the scope of the research. The more specific the note in relation to the sector and businesses being covered, the more specific the conclusion on profitability and therefore the more useful the metric. The application of metrics across all sectors (inter-sector metrics) is not valid for forecasting the impacts on profitability arising from the introduction of carbon price given the different cost structures and markets of different sectors. Metrics that are specific to a sector (intra-sector metrics) have the potential to be useful, however caution must still be exercised given the unique characteristics that companies within the same sector can possess.
Checklist for Analysts
The literature review completed in Section 4 outlines some of the deficiencies in current reporting practices. Based upon our theoretical examination of carbon taxation (or a tax equivalent) in Section 2, we have established a methodology which could be used by analysts to provide more robust conclusions:
What is the carbon price? As the carbon price is essentially the tax being considered, it is necessary to outline assumptions in relation to this basic assumption.
What are the businesses" Scope 1, Scope 2, supply footprint and equity emissions? Scope 1 and Scope 2 emissions will provide an estimate of the businesses direct liability (taxation or permit acquisition costs) and indirect liability (energy price increases) while equity emissions provides an assessment of the potential liability associated with equity investments. Supply footprint emissions allow efficiency comparisons of businesses within an industry.
What is the assumed rate of carbon-pass through for energy products? An assessment of this variable will allow assumptions to be made in relation to the proportion of higher costs incurred by energy producers that will be passed through in energy procurement costs.
Are there technologies available which would reduce Scope 1 emissions? Assumptions in relation to this will have significant implications for how costs are passed through. If new lower emitting technologies are available, the rate of pass through is likely to be significantly lower. In turn, this issue when considered in the energy sector will impact on the pass through of Scope 2 related costs for other businesses.
What is the domestic elasticity of demand for the product? An assumption made in relation to the domestic elasticity of demand for a product allows an estimate of the incidence of the tax (or tax equivalent) to be made in relation to consumers and producers.
Is the business import-export competing? Export-import competing businesses are generally price-takers and as such the incidence of taxation is likely to almost solely sit with producers (unless competitor countries implement the same taxation regime).
Will the business receive some form of compensation? Most emissions trading schemes propose some form of transitional assistance (such as the provision of free permits). The value and duration of such assistance needs to be considered in any analysis.
Does the business use carbon-intensive goods? While Scope 2 emissions provide a useful guide to the additional costs likely in relation to energy procurement, it is necessary to consider how the costs of other carbon-intensive input products (e.g. cement) may change for businesses that use significant quantities.
Does the business have any upside value? A company that has already invested in lower emitting production equipment will experience a cost advantage relative to its competitors. As prices rise to reflect the costs of its competitors, the company will increase its profit as revenues increase by more than costs. This needs to be considered in any analysis.
The answers to these questions will differ across industries and specific companies. However, it is clear that without considering these issues, analysis is at best partially complete and at worst misleading to stakeholders. A company with significant emissions operating in a non-trade exposed market where demand is highly inelastic may actually not be impacted at all by an emissions trading scheme or direct action policy. A simplistic measure such as emissions per EBITDA or million dollars turnover would fail to consider these issues and cannot be relied upon when considering the financial impacts of climate change policy.
Conclusion and Recommendations
This article has outlined how policies designed to price greenhouse gas emissions as a negative externality should be considered in any analysis of individual business profitability. This article has also outlined some of the deficiencies in existing research and provided a checklist for analysts based upon taxation in the context of microeconomic theory. The application of such a checklist would provide investors with more useful information to guide decision making in relation to the profitability of companies within an emissions trading environment.
